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油浓度为 14.13 g/L，蛋白胨浓度为 2.15 g/L，生物素浓度为 0.99 mmol/L，氯化
钙浓度为 0.61 mmol/L。在此优化培养基条件下毕赤酵母表达 CALB 的酶活可达
105.2 U/mL。 
其次，采用单因素实验对重组毕赤酵母产脂肪酶 B 的诱导条件如温度、pH、
时间以及甲醇浓度进行了优化，结果表明，诱导温度为 20℃，诱导 pH 为 6.5，
诱导时间为 96 h 以及甲醇浓度为 2%时重组毕赤酵母发酵产脂肪酶 B 产量最高。
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的酶学性质进行研究，结果表明：该酶在20℃～50℃的条件下具有较高的稳定性，
其最适反应温度的为40℃酶活，但在30℃～50℃之间也能够保持较高酶活。该酶























































Candida antarctica lipase B (CALB) is the most widely application lipase in a 
large amounts of lipase, which can catalyze the hydrolysis of ester bonds of 
triacylglycerols at the interface between the aqueous and non-aqueous phase. 
Moreover, CALB have a strong catalytic activity to hydrophilic and hydrophobic 
substances. Because of their versatility and superiority as biocatalyst, CALB are 
widely used in many biocatalyzed fields. With the development of genetic engineering 
and protein engineering, microbial lipases have been widely applied in our daily life. 
As an efficient eukaryotic expression system, pichia pastoris can efficiently express 
exogenous lipase gene and product an amounts of lipid B for industrial biocatalysis. 
In this work, we studied the medium component and induced conditions of CALB 
expression in pichia pastoris and the properties of the CALB. The purpose in this 
study is to improve the CALB expression level by using recombinant Pichia pastoris 
system and to apply in the industrial catalysis. 
    The studies and results in this research are as follow: 
    First, medium components such as carbon source, nitrogen source, trace 
elements and vitamins were optimized using single factor experiment. The results 
showed that the optimal carbon source, nitrogen source, trace elements and vitamin 
were glycerol, peptone, calcium ion and biotin, respectively. With response surface 
methodology to optimize the above factors, the optimal glycerol concentration is 
14.13 g/L, the peptone concentration is 2.15 g/L, the biotin concentration is 0.99 
mmol/Land the calcium chloride is 0.61 mmol/L. Under this optimal condition, the 
enzyme activity of CALB was 105.2 U/mL with expressing system of Pichia pastoris. 
    Secondly, induced conditions of CALB expression including temperature, pH, 
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experiment. The results showed that the optimal induced time was at 96 h of 
cultivated time, the optimal addition concentration of methanol was 2% (v/v), the 
optimal cultivated temperature was 20℃and pH value was kept at 6.5. Under this 
optimal condition, the expression level of CALB reached to 350 mg/l. 
    Finally, the effects of different temperature, pH, metal ions and surfactant on 
enzymatic properties of CALB were investigated.  
CALB had a high stability at 20 -50 ℃ and its optimum reaction temperature 
was 40 ℃, as well as a high enzyme activity at 30-50 ℃. CALB was one of the 
alkaline lipases and its optimal pH of enzyme reaction was 7.5, and it could keep the 









 can improve the enzyme activity of CALB. Surfactants such as ow-level toluene, 
tetrahydrofuran, EDTA, Triton X-100 and Tween 80 can also increase over enzyme 
activity. CALB had a high affinity and catalytic efficiency with short carbon chain 





 when pNPB was as the substrate of enzyme reaction. 
 
Key words: Pichia pastoris; Candida Antarctic lipase B; Optimization of medium 
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第一章  综述 












































    南极假丝酵母脂肪酶最初从南极大陆分离得到[11]，它表达 2 种脂肪酶，即







CALB 在生物催化过程中所需酶量远远少于 CALA，因此，CALB 的应用更为广
泛。    
与其它的脂肪酶相比，CALB 具有较好的热稳定性和较为宽广的活性 pH 范
围。CALB 是一种刚性很强的蛋白，其最适催化 pH 值为中性，但在 pH3.5-9.5
的水溶液中都比较稳定。变性温度大概在 50℃-60℃之间，与 pH 和缓冲液有关，































法国Barbara Rejasse 报道用Novozyme 435 在有机相中合成水溶性维生素A的衍
生物[19]。希腊Vasso Skouridou等报道用Novozyme 435 在水和苯的两相体系中进



































   （1）展示表达各种功能酶蛋白。如淀粉酶、纤维素酶[27]、脂肪酶[28]、有机
磷水解酶[29]、生物素连接酶、羧酸酯酶[30]、差向异构酶及环糊精葡聚糖转化酶[31]
等多种酶已成功地展示在酵母菌细胞表面且具有生物活性。 
   （2）在生物传感器上的应用。将绿色荧光蛋白作为报告蛋白展示在酵母细胞
表面,可以用来分析基因的转录、膜蛋白的定位以及分子之间的作用等[32]。 
   （3）功能性蛋白质抗原表位图谱的绘制。酵母表面展示技术不仅可以用于抗
体和抗原之间相互作用的观察,还可以广泛的用于蛋白质间相互作用时残基的鉴
定[33]。 
   （4）蛋白质分子定向改造以及表达水平与稳定性的改善[34]。 
   （5）在疫苗开发方面的应用。 
























  11 










































Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
